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U. o mg 




c y 7 ^ 2 








JL. U Illg 






1 0 me 

X . v lug 












45 mg 




a ~/7 t 2 y S 






p -77 d y y 


*±. ^# M to 




frT' 4 y* 


14 1/ cr 






^ K ri cr 






1 Oft mcr 

ivy) mg 




-Ay l\s ~>-i ll A / 


1 Aft mcr 

lvv mg 




y y f3o. — /jnttp/v' y y 


20 rag 






2 mg 






5 mg 






100 rag 






5 mg 



mm 4 ($*&fttt>&#4>M) 
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95°C, ^-y7^^N0 74, =i7N0 17) j&Il, ^itlfii£t)feM^Okg£#fc 0 3=fc, 

^95. 3°Utt^^7^C #96. 3% T* fe o fc„ 1 g ^ <9 © fit % 

^Mj&^&M*^. 6kcaK *0Hr/W-#5. 5kcal^ It^^f ^7^CfM^ 
4. 6kcal"Cfo5o 



^4 N^7^^C 



m ft 




Jk^* Be □ 
lUOg 




¥L^ if/(S#J (MPC) 


4g 






14. 2g 






0. 4g 






2.8g 






lg 




# y 


lUOmg 






llOmg 






140 mg 






llOmg 




y ^ 


85 mg 






15mg 
lmg 




tr* 5 v a 


200 III 




tf ^ $ is d 


20 IU 




tf ^ ? VE 


3mg 




tf ^ 5 Is B, 


0. 15mg 




tf* 5 ^ B 2 


0. 2mg 




tf ? *VB 6 


0. 3mg 




tf* 5: v b 12 


0. 6 jug 




■TJTisls 


1. 6mg 




^isY^lsm 
WGfc 


0. 6mg 
50 /zg 




tf * $ is C 


16mg 
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5 Jf;U±;l>i- 





is m 








100 g ^ 






4.2g 






6.2g 




mm 


1.7g 


mm 




5. 56 g 






1.4g 






156ing 






93. 2rag 






144mg 






70mg 






70 rag 






28 rag 






1. 4mg 




If* 5 V A 


352 IU 




If* 5 ^ D 


28 IU 




fc*? 5 >• E 


3. 2 III 




tr* 5 V B, 


0. 16mg 






0. 18mg 




tf* 5 ^ B 6 


0. 22 mg 




tf* 5 >-B 12 


0. 64 mg 






2. 12mg 






0. 92 mg 




mm 


42 mg 




tf ^ 5 >- C 


21. 2mg 



, ^SB^nftiO £#0^ 150mL<Z):fcS$ (^60°C) SrAnt^tSffc, 
£50017 y h^i^j^^m^^m^l/Vv? (RE-BM5W SAMSUNGfrM) T'5^» 

( 1 ) 5iIt£OSprague-Dawley IGStttt? y h ( B*^* — V & 2 
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^■m^m^m 1 -ei^^Lfc:^*ia^tJ>fc?)V^i^vnr/^i2. 5kcai/k g £yy 

T^i20^lcJl#J^jfiicDjL*Hi£Sr x /h^«fiiS:jfiL*Sao^«6 (7>hty7ii, /M 

^/l^— J**f*. * >v^|fl6.4%, Jj|R49.2%, IISC34. 4% (255kcal/250mL) 

tt30^tJH30mg/dLSS* T?±# UfeOlJ:^ U J; ^110mg/dL;gg<7) 

(2) 6a!^<£>Sprague-Dawley (SD) y b ( 0 tt) £HfA 

100kcal/100mLT\ a^i^-JfcS&tt, ^ >^^Ml6%, flg^25% s *r LT$f1C59% 

#PIC^HMJ^*)x feSW^-f /^7^;*Ctf>12. 5mL/kg (12. 5kcal/kg) £y* 
>7*£^T3£filJ&n&-£bfc„ S-^ttSu (0#h i£^30£\ 60#, 90^\ 120 

ma, ^ti^tb^m±mmmm. (Me an ±sE) -c^ufc. &#iw©^itjif± 

Student-t testfCfc <9^U 5 £ ¥lJ£ Ufc Q 

^C«,30~60^{-^i-tl40~160mg/dL^tT*lfiL^^±#Lfc^^^t, 
t*30#& \Z. 120mg/dL@^, 60#& {£ & «k * 140mg/dL|£^<73±# £ # 9 % 
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( 3 ) mmm 3 xmm x^tz^mm^, ft hmnmnm tvx ?^±;v~t%> x 

Sprague-Dawley (SD) Jf'&yyh ( 0 ^rc^oc^v— ft) £j£AU lMliHi 
®W (CRF-1 : *V ^V^/U-SlSX^Ii) ^lJ17a^T-*||»I^Lfc 0 7^^ 

g , ?JV± ;\s-T It It it * << s<7 y * C <D 12. 5kca.l/kg £ y* 1/7** 

m^xmmn&^vfz., ^m.m (o#k &#3o^\ eo^\ 9o# % 120^^ j; 

fc) 0 ^^^^tb-fftV^^iiiS+timiim (Mean±SE) T*^ tfc 0 #S^£>^t^te 
Student-t testMi tp^U 5 %*ti^^t tmfe b7c 0 ^m&H] 3 (C^i~ 0 

mmm.j&yd t y^±^7-&-$m(Dik'mmz, o ~6o#p H m«#9o~i30m g /dU5i 

160mg/dUS&£ LTftlli# L7c 0 

-t- ^pjo^a^fi. lE^y y h\zMvxmw&<Dikm{&(D_kn- 
*) 

(1) 6 3S|fc<DSprague-Dawley(SD)£t'|47 y Y ( 0 $rc^ ft) £ i j§f^ 

(CRF-1 :^yrc>^^-exmftM)«^Wm, 7 i!<$-T?Hg*K:{ft Lfc 0 

* h^y h y h v y (stz) (fn^MiiiiiM?) & ymmmm ( P H4. 5, 0. osm) 

T*14mg/mL^l;L^^ N i£*> (C70rag/5mL/kg^ 7 y h (D0j^(^}cz£|t bfc c STZ 
£&Jhli£te, ^iiH^TKSr^-xLTiiir^WLfc. 12 0 <^^bi8B#p B m&L 

xm-tftzxy, mffiM2xmmLtc%mMf$.y>)®-$-m. it&ftmtvxtj 
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7 > 7 C & O 2 m (n=6) \Z fitftlo 

&mz. ^#!&J&'$3 .fo^VMi^-f/^^C^. 5kcal/kg £ 7* 7- X £ ffl ^ T ^ 
$IJMP^4tfc 0 S^-itttu (0#h £-%-30^\ 60£\ 90^\ 120#*3J:tfl80#& 
^Jl^fliiL^jkltfit^ay^LfCo ^^7^Clt lOOkcal/lOOmLT, 

-To &&<Dmfcmt, ^n?Kmm±mmw>^ (Mean±sE) -c^l/c 0 

cD^S^^Student-t testtC £ <9^^U, 5 t mfe Lfd 0 

77 C«:, &##7>^&]k$tliI;6$±#U 60^^*5 i^350mg/dLmS^1:± 

7 y^U 7^^t£(D|ll&lft$f|j<#§^7VU" (Steiner, H. et al. : Diabetologia, 6, 
558, 1970 ; Hoftiezer, V. and Carpenter, A.M. : Diabetologia, 9, 178, 1973) 

1~5 (Blondel, 0. et al. : Diabetes, 38, 610, 1989) D ^ <7)#3t|l37 <J 7 
#:#t£cDl M$tJ£#§ (IDDM) iC|I{£ll7rV^o 

STZ^*l^7iy b^fflV^c^^m^b, *l§PJ<7)^#a^,#|(i N UE#(7)- 

(2) 6 3§g£cDSprague-Dawley(SD)J$t3E7 7 h ( 0 v"~ it) £rl3§^ 

Mt? (cRF-i : ^- y xy^ntiiai) m^w^, 7®^T^i^#tLfc 0 

7 M/7°M/ }-77(STZ) (f0^mxm±^)<lr7^^^M1K^(pH4. 5, 0. 05M) 
-ei4mg/raU|^ iE^tc:70rag/5mL/kg$:7 5/ h(7)0ig|^^ai* bfc 0 STZ 

&&£N£& N ^iii5^7k?r#x-ci mm^Ltc 0 WB (D^^^hi8mmm± (?x 
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Mm t Lx^/u±^i-^m-^ x a ^7^ct4i© 3 m (n=6) 
#i¥t^$iia$'#K if/v±/v-r^tc\t^^ s<7>* c 5kcai/kg£ y>f^ 

(Mean±SE) X7fiLtz. 0 CO^S^ttStudent-t testfc. £ <9 U 5 

^^#ia^4^60^1?jk^i:}i270mg/dL^P ) 300mg/dL<t^^F±#b, 
mi20^^Ti5^|WIb[l6T?^b, 180ftma*&^M<DimX*{&TVtz. o ? /V 

#60^1?jfa^il«270mg/dL^^ 350mg/dL^ T-±# U 180^H£ X 

^ >x^<Dim^mm (iddm) ^^x^m^^^m^ii-^wm^ 

(1) 5 5Sfi&<E>J£&GK7 y h (B^WTtt^li) £2iSR^ ^SiS (CRF-1 : 
J*m<D3m (n=6) \Z.£tftz. 0 

-^-30^, 605>, 90^-, i205>, te£m80&m^mi&mfa<Dfa.m$.&mj£vtc o & 

^«^ix€tV^jg±^^{ill(Mean±SE)r^bfc 0 ^l¥^(D^S^«Student-t 

t h \z&-$-mo&% xteskmm>ioom g /dim.&fr h i5o mg /dLm 
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m%xmm<-±.%h, ^(DWihuo^m^xmtibomg/dim^xm^L, mmm\z. 

&^605MU3210rog/dLgg£-C*±#Lfc o * >f ^7 ^7 C ©jfuJUfitt, *3§PJ 

GK7S> Mi, »$fag{&T£*B$f £: LTWister^7y h ©51^^121- «£ o "Cf^ffl 
£ftfc£&38SS<&l£lfc#i*7/Wtt«5-efc3 (GotoY. etal. : Proc. Jap. Acad!, 
51 : 80, 1975 ; Goto Y. et al. : Tohoku J. Exp. Med., 119: 85, 1976) Q y 

* y ^i&R^&WiST^SRfebttXV^ (Goto Y, KakizakiM. : Proc. Jap. Acad., 
57 : 381, 1981 ; Kimura K. et. al. : Tohoku J. Exp. Med. , 137: 453, 1982 ; Toyota 
T. et al. : Diabetologia, 14 : 319, 1987 ; ^|Jj**|flfe : HSc^ 32 : 593, 1989) 0 

®^«C57BL/KsJ-db/db Jcl-^7 (tt) © 7«£J!iA (B*^^7^t), * 

ill? (crf-1, i!)iy^;Hii||iI) -eiHW©*^*»i:8jl#^e>ftfflU 

fc„ ^aUt^lS^B^^lfe^it^il^HbAlc (DCA2000v'7.xA, ^-f 7^ # 
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&&m®m*. mmmmi&<DftMtftz>fo.%fe&£xf~>*?* ^vaic (HbMc) 

T,HbAlci4#Mn.B#j& J: 9 $Ml^t 1 ~ 3 .3 FTOifoJt^ ^ h n 

T^T^Jk • IfUfcLfc. AUt^PSt^ jklfGOTjoi^lkmGPT^DRI-CHEM 3500 

(FUJIFILMi±M) l-j: DrU^UfCo STf^ltliL, fffB*©*ttJIiIffi#f*4£s 

£ £ LTaeMIt Lfc 0 1 ftSM^Ifttt^ o o : 7< * J : 7K = 50 •: 20 : 

2.5£{£ffl U 2^Jg^^^{i-^ir-^ : v^fvl^-TVV : Hi^=65 : 5 : 0. 15 

Mfe&mte. ^mu+nmm^ (Me an ±s.D. ) -e^ufc ^iFi»ffi« 

f&(D500mg/dLBO^^HiT*4 3lgkI^-e*i^bfCo — ^^7y7CgW 
m 8 td^-f-o 
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HbAlcttl70lJI*-C^T©#T?«JD«lRl*^bfc. 24 0 g £tt$*fej$4fe0 
HbAlcte^ ^7^C lnJfc^SKH^ ft 9 .31 0 @ ttm«t>^nte^ 
/v-fe^T-*^^^ /<7 ^^CtcJt^Sl-<6< ftofc 0 8g^£gl9U:^1- o 

i t^Hb A l c j&s ^ /v -fe >v i~ & J: {J* } 4 s * 7 "y 7s C <£> M U X iJJ £ PS # lit £ ^ x. fc /c 

titisv^i^^it, 1110*3 .tt; urn \z.7F-f 0 

-e***afife«»*5 it^p< ^ ^7 c^MMcJt-^i^ < ftofe 0 ^m^nii2 
*5 £tf@i3fc:^1-«, 

C57BL/KsJ-db/db Jcl^y^te, C57BL/6J^£;*;&>b##L;fcC57BL/KsJ^=» 

tt^^Sr^K-t-S^tt, *»W©&#fcjMI= 3 >' fn-;KDi^f^^t' 
fc5o- *«3S*#©HbAlc*7%SJLTK:«l«Ft?#tbti^ i§® 
aStflfc^Jh/S^^tl/TV^ (N Engl J Med 329:977-986, 1993;Diabetes Care 
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20:621-622, 1997; UKPDS 33. Lancet 352:854-865, 1998) 0 
IW1C57BL/6 JcW**<Z>4iltt£fl»A (0*^7tt), ^iiH (CRF-l, * 

BTH, WBi> flW. siJ$^flgJKfeJ;WBiraK^^fcBL, fi#£$J£Lfco tf 
tBfffSi© — M^O. 5%TritonX-100/0.85%NaCl-C^^ v ? T"-f X&S^L jS'frlftft 
(lOOOOrpm, 10#IW) I- «t «5 ±»StIh|JR Lfco ±it = P -A'* => ^ 

Hit®*) £^fflLT$J£L7t 0 
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^£MiJfc^S¥. :7Vi^/v^& £t>*^^7 Cp-e?^^|p| Cifitrfoofc^, 

?fr J t*'}'X.Xf* 4 is* cffiK\t^MM&< *£#b 

6gi|$^ii)ftifc i'^f IIJIHtti^ ^Vi/t it;^ ^7 > ^ t Jt-< 

i 

KHU^BW^ fesiM^mtaf^p^ tttfflt-fcSo mas it* 2 
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J18SC20~35%:l3«fctf*Ht40~60%T?fc!!) % lo, JjgfC 

5. (M) mm^h%n^3tm<Dmmm$.m 0 

7 . ^^t^^ o n p -e h z> 3 iEit©^*ij&^*o 

$#^>v^ JCl0~25% N BIW20~35%fe«k^«40~60%-e*>0, JLo, flgft 
©m^/l^ — Jfc^4><£>;tW V&J&560~90%, ^WO^^-^^ — it^CDs*??- 

/—x&£Tf/$.itn h WN/vn-^^6o~ioo%-efc5,r«i^B&ffl^**afife*o 
tf*t5^*< ia*^i-5»*98iB«s©^jiafifc». 

10. Ul§) ^H^JT-fc5tS*^8lB4fe©^m^o 

11. f&^t?*>58t*3S8|B«©**afife*. 

12. ^^f^p B pTfc^l**^8fSic©^*a^ 0 

13. *W?*ST, roit/if^tSll^t'fcoT, :£*^-Jfc## 
* f£lO~25°/cK lHK20~35%*3«tt/*Sll40~60%-Cfct), to, JJg«©^ 
*JV*—Vc^(0*\ss( ^#60-90%. ^fC<D^/^-Jfc^4 I tf>^7?V~ 
^joJct^/^fcfi h l//vbn-^^ 6 0~100%T'fe^m^#K7) N jk^it3 V ha- 
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14. m.f&W, ILUvjJgSf, ^ii/->fy, ^^i-^^y^tv!7!liMi=>' 

is. *m#§.M- s iSJt^^ffl^/cttflE^^fflwtoT'fesKi* 

i6. mf&®&, ^mwmn^tcmm^Vj^'chM^mmmoi^. 
is. £&$w s im&x*3b%m*mismm<D&m 0 

19. |a.j5»#\ ^«|f^p p p-efc§f»*^15fSm^^fflo 

20. ^it/if^tt^Mftt'fcox, ^^/u^-^^^ 

*>v^f|l0~25%, JlgK20-35%*5j:t^*ifflt40~60%t?*>!9, Bb^^^. 
^v^-Jfc^tf);*- W >@^^60~90%, $£^<D^/i^— Jfc^«£<zv*7 i ?V — 

21. MtfcW, ILy^BIW, ^2Wfy, ^ fc^? y jfc&tf^ 

22. fcjfc*^ &q • (») ^#^JT-$)^lf^ri20f5ij(D^ffl o 

23. t&Jl^T*fe5ft*^20|B^©^ffl„ 

24. immm&&vh%m*m20tm<v®im o 

25. ^v^sc, mn&kxtmnz^i- &%mmj&mx*h^x , 

m&?>s<? JflO~25% N J3IM20~35%*5j;T>*^K40~60%T*fc«9> Jillf 
<D^*As3?—\k^4p<D3rVs( ^$^60—90%, tf©x^^^- Jt^O/Ny^- 
.fctVSfcte h WvVt3-^iS60~100%T*fc5ja^«r©-^-fS r £ 

26. %v^mn. ^5^>fy> ^twy^k^^Djftx^^ 

^25£fc«:26fEfl&(0;fri5fc„ 

28. m&to&s ^mmmm^tznmm^m'kxh^m^m2mm<D^ 0 
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30. tmmK mmizx-hzm*mnm(Dj>&o 

31. tmmtK immtm&^hzmMmmm<Djj& 0 

§M^^/^SflO~25% N flgW20~35%feJ;^«40~60%T-fc9, Jjgff 
y-^jo it^/^7c{i h WW d-* ^60-100% T* fe 6iaj&t> ^^^--f- £ C £ 

33. ILy^gff, ^lU^fy, /^tW^i7tv!7!jMt>^=f 

34. MtW s ip • ^ (fli) ^MiJT'fc6lf^32ffi«©^ 0 

35. «t)7)^ f^^-Trfc5ft*Il32|B^©^fe 0 

36. m^#I^ N ^Mfg^ P H p-efc5ff*il32fS^(D^-fi 0 
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